is a relatively large genus of the Euphorbiaceae family, comprising approximately 300 species distributed from Madagascar to the Pacific Islands and distributed mainly in tropical Asia. In Vietnam, this genus comprises 22-24 species, whereby G. eriocarpum CHAMP. is a shrub plant and abundantly found throughout.
Results and Discussion
From the methanol extract of aerial parts of G. eriocarpum, two new triterpenoid saponins, 1 and 2, were isolated by various chromatographic methods. Compound 1 was obtained as an amorphous white powder. The IR spectrum suggested the presence of hydroxyl groups (br, 3392 cm ϩ (Calcd for C 48 H 72 O 14 Na: 895.4820)]. The spectral features and physicochemical properties suggested that 1 is a triterpenoid saponin having a benzoyl group. The 13 C-NMR spectrum showed signals of forty-eight carbons, of which thirty were assigned to the aglycon part, seven to a benzoyl group, and eleven to a disaccharide moiety. All the carbons were assigned to relevant protons by means of a heteronuclear multiple quantum
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Phan Van 2) . The presence of a benzoyl group was indicated by signals at d 132.31 (C-1Ј), 130.61 (C-2Ј, C-6Ј), 129.79 (C-3Ј, C-5Ј), 134.24 (C-4Ј), and 167.33 (C-7Ј), 3) observed in the (Fig. 3) . 6) Thus, the structure of 1 was determined to be a new compound 22b-benzoyloxy-3b,16b,28-
, which was named as glochierioside A.
Compound 2 was also obtained as an amorphous white powder. Its IR spectrum showed typical absorptions of hy- (Table 1) , indicated 1 to be a derivative of 2. The differences between the two compounds were only observed in the NMR spectral data of the disaccharide moieties. In the 
Experimental
Optical rotations were determined on a Jasco DIP-370 digital polarimeter. The electrospray ionization (ESI) mass spectra were obtained using an AGI-LENT 1200 LC-MSD Trap spectrometer. The HR-FAB mass spectra were obtained using a JEOL JMS-AX700 spectrometer. The 1 H-NMR (900 MHz) and 13 C-NMR (226 MHz) spectra were recorded on a Bruker AM900 FT-NMR spectrometer and TMS was used as an internal standard. Column chromatography (CC) was performed on silica gel ( Extraction and Isolation The dried aerial parts of G. eriocarpum (7.0 kg) were powdered and extracted three times with hot MeOH (50°C) to give the methanol extract (500 g), which was then suspended in water and extracted in turn with n-hexane, chloroform, and ethyl acetate, giving corresponding extracts with amounts as 10 g, 113 g, and 56 g, respectively, and water layer. The n-hexane (10 g) and chloroform (113 g) extracts were combined and crudely separated on a silica gel CC using stepwise gradient elution with the solvents n-hexane-acetone (20 : 1, 10 : 1, 5 : 1, 2.5 : 1, 1 : 1, and 0 : 1, v/v) to yield six sub-fractions, F1-F6. Sub-fraction F2 was chromatographed on a silica gel column eluting with chloroform-n-hexane (2 : 1, v/v) to obtain compound 3 (63 mg, white needles). Sub-fraction F3 was further chromatographed on a silica gel column eluting with n-hexane-ethyl acetate (2.5 : 1, v/v) to give five smaller fractions, F3-F3E. Fraction F3B was chromatographed on a YMC RP-18 column eluting with acetonewater (5 : 1, v/v) to yield 4 (20 mg, white wax). Fraction F3E was chromatographed on a silica gel column using chloroform-acetone (5 : 1, v/v) as an eluent to obtain compound 5 (10 mg, white needles). Sub-fraction F6 was further separated on a YMC RP-18 column eluting with acetone-methanolwater (1 : 2 : 1, v/v/v) to give four fractions F6A-F6D. The new compound 2 (7.5 mg, amorphous white powder) was purified from fraction F6A through chromatography on a YMC RP-18 column eluting with acetone-methanol-water (1 : 3 : 1, v/v/v). The ethyl acetate extract (56 g) was directly separated on a silica gel column using stepwise gradient elution with chloroform-methanol (20 : 1, 10 : 1, 5 : 1, 2.5 : 1, and 0 : 1, v/v) to obtain five sub-fractions F7-F11. Fraction F9 was further separated on a silica gel column eluting with chloroform-methanol (4 : 1, v/v) to give the new compound 1 (30 mg) as an amorphous white powder.
Glochierioside A (1) C-NMR are given in Table 1 . Acid Hydrolysis of 1 and 2 Compounds 1 and 2 (2 mg, each) were dissolved in 1 N HCl (dioxane-H 2 O, 1 : 1, 1 ml) and heated to 80°C in a water bath for 3 h. The acidic solution was neutralized with silver carbonate and the solvent thoroughly driven out under N 2 gas overnight. After extraction with CHCl 3 , the aqueous layer was concentrated to dryness using N 2 gas. The residue was dissolved in 0.1 ml of dry pyridine, followed by addition of L-cysteine methyl ester hydrochloride in pyridine (0.06 M, 0.1 ml). The reaction mixture was heated at 60°C for 2 h. Trimethylsilylimidazole solution (0.1 ml) was then added, followed by heating at 60°C for 1.5 h. The dried product was partitioned with n-hexane and water (0.1 ml each), and the organic layer was analyzed by gas chromatography (GC): column SPB-1 104
Vol. 57, No. 1 Cytotoxicity Tests The effects of compounds 1-5 on the growth of human cancer cells were determined by measuring metabolic activity using a 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT) assay. 13) Four human cancer cell lines were used, HL-60 (human acute promyeloid leukemia), HT-29 (human colon cancer), MCF-7 (human breast cancer), and SK-OV-3 (human ovarian cancer). The cell lines were obtained from the Korea Cell Line Bank (KCLB) and grown in RPMI 1640 medium supplemented with 10% fetal bovine serum and penicillin/streptomycin (100 U/ml and 100 g/ml, respectively) at 37°C in a humidified 5% CO 2 atmosphere. The exponentially growing cells were used throughout the experiments.
The MTT assays were performed as follows: human cancer cell lines (1.5-2.5ϫ10 5 cells/ml) were treated for 3 d with 1, 10, 30, and 100 mM of the compounds. After incubation, 0.1 mg (50 ml of a 2 mg/ml solution) MTT (Sigma, Saint Louis, MO, U.S.A.) was added to each well and the cells were then incubated at 37°C for 4 h. The plates were centrifuged at 1000 rpm for 5 min at room temperature and the media was then carefully aspirated. Dimethylsulfoxide (150 ml) was then added to each well to dissolve the formazan crystals. The plates were read immediately at 540 nm on a microplate reader (Amersham Pharmacia Biotech., U.S.A.). All the experiments were performed three times with the mean absorbance values calculated. The results were expressed as the percentage of inhibition that produced a reduction in the absorbance by the treatment of the compounds compared to the untreated controls. A dose-response curve was generated and the inhibitory concentration of 50% (IC 50 ) was determined for each compound as well as each cell line. Mitoxantrone (MX), an anticancer agent, was used as positive control.
